It is popular at present to emphasize the specialized procedures in all branches of medicine and surgery, and this is particularly true in radiology. However, there is a danger that the finer points of routine examinations may be overlooked. I shall therefore begin with some examples of the plain-film examination of the abdomen.
The radiological appearances of acute intestinal obstruction, with gas-distended loops and fluid levels, are well known. It is important, however, for the liver area to be examined in these cases for signs of gas in the biliary tree, which might indicate a gall-stone ileus. Branching translucent shadows in the liver area do not always indicate biliary gas. This is illustrated by the following cases:
Case 1 An elderly woman presented with acute abdominal pain and vomiting. Erect and supine films showed gas-distended large and small bowel, in which there were multiple fluid levels. The appearances were those of paralytic ileus. In addition, branching gas shadows were seen in the liver, but these passed out to the liver periphery. This distribution of hepatic translucencies indicated that they were in the portal system. Gas in the portal system is usually due to bowel gangrene, and a diagnosis of mesenteric infarction was confirmed.
Case 2 A middle-aged man presented with acute upper abdominal pain, vomiting, pyrexia and vague upper abdominal tenderness. This patient was seen abroad and had been treated conservatively. His symptoms had settled, and he was about to travel further, remote from skilled surgical help. A plain film had been taken (Fig 1) . This showed gas shadowing around the gall-bladder. The appearances are those of emphysematous cholecystitis.
These cases illustrate the importance in any acute abdominal emergency of searching the liver area for signs of gas in the intrahepatic biliary tree, gas in the portal system in the liver, and even gas in the gall-bladder wall. These radiological findings will greatly assist in forming a firm clinical diagnosis.
Case 3 A boy aged 4 was admitted as an emergency, with acute right-sided abdominal pain, vomiting, and a pyrexia of 100°F (37.7'C). There was no obvious abdominal tenderness, rigidity or rebound tenderness. A supine plain film of the abdomen (Fig 2) showed gas distension of the transverse colon, and an opacity in the right hypochondrium. An erect film (Fig 3) showed a fluid level in the transverse colon. The opacity was again seen. The appearances were those of a local ileus, involving the transverse colon, and Section ofSurgery surely secondary to a neighbouring inflammatory lesion. The opacity appeared to be a calcified fecolith, but lying rather high for a normally-sited appendix. The overall picture would be consistent with the diagnosis of a high retrocaecal subhepatic appendicitis. This was confirmed at operation.
Even when the radiological signs appear to be few, if the films are carefully examined and considered with the patient's total clinical picture, they can frequently suggest the correct clinical diagnosis.
Barium Studies
The great value of radiology in arriving at a clinical diagnosis in gastrointestinal disorders is well known. There are many examples of radiological investigation unravelling hidden and obscure abdominal disorders, but time and space only permit a few illustrative cases.
Cases 4 and 5 Two patients were seen recently, both young adult males, aged 14 and 17 years. Both complained of recurrent vague abdominal pain and vomiting, and both had intermittent pyrexia. There was vague abdominal tenderness in both, which was epigastric on some admissions, and lower abdominal on others. On a few occasions, laparotomy was considered, with no definite diagnosis in one, and a diagnosis of appendicitis in the other. The white blood count was raised in both. Before surgery was performed, the symptoms settled, and eventually each patient was discharged. Barium examinations were requested.
In Case 4, irregularity of the pyloric antrum and the duodenum was seen. The changes were diffuse and patchy, and strongly suggested infiltration into the wall of the pylorus and duodenum. The appearances suggested a differential diagnosis which included neoplasm, reticulosis or eosinophilic gastroenteritis. A neoplasm seemed unlikely at this young age, and because of the possibility of eosinophilic gastroenteritis, a closer look was taken at the differential WBC. This showed an eosinophilia of 50 %.
Case 5 showed similar radiological changes in the jejunum, and an eosinophilia of 28%. These findings established a diagnosis of eosinophilic gastroenteritis, whicb was entirely consistent with the clinical picture. Repeated barium examinations following conservative therapy demonstrated a return to a normal bowel pattern.
[A fuller account of these cases was given by Brostoff J, Craig 0 & Everest M, 1970, Brit. J. Surg. 57, 653.] Barium examination gives disappointing results in the search for Meckel's diverticula. The Meckel's diverticulum has a wide mouth and does not retain barium. An inflamed or obstructed Section ofSurgery diverticulum may not fill. In addition, overlapping coils of small bowel may obscure a small pouch. None the less, a barium meal and follow-through examination should be performed in all cases where a diverticulum is suspected.
Case 6 An 18-year-old male patient presented with recurrent abdominal pain and diarrhoea. Appendicectomy had been performed some years previously for similar symptoms, but in addition he now had intermittent abdominal distension. A barium examination revealed an ovoid filling defect lying high in the jejunal area, around which were vague small filling defects. Films of the terminal ileum demonstrated well-marked regional enteritis. It was thought at the time that the ovoid lesion represented a reduplication of the bowel. Laparotomy revealed a Meckel's diverticulum on a long stalk and lying between coils of jejunum. The filling defects were due to regional enteritis involving the base of the diverticulum.
Case 7 A 15-year-old boy presented with massive bleeding of fresh blood per rectum, and also vomiting of two cupfuls of fresh blood. There was also a history of passing blood per rectum at the age of 9 months. The patient had been well since infancy, apart from vague infrequent abdominal discomfort. The possibility of a Meckel's diverticulum was considered, but it was thought rare indeed for this to produce hematemesis. The barium examination revealed a diverticulum (Fig 4) . At operation it was noted that the mouth of the diverticulum was narrowed due to recent ulceration.
It is likely that both these diverticula were demonstrated because the barium had been trapped in them by a narrow mouth, the first due to regional enteritis, and the second due to simple ulceration.
Before leaving barium studies, it is worth while stressing the value of water-soluble contrast media in the investigation of intestinal fistulh. Where a colo-vaginal or colo-vesical fistula is suspected, barium in the colon may not fill the tract. In these cases, water-soluble contrast media are more helpful (Fig 5) . Phlebography Lower limb phlebography may be performed by an ascending intravenous route or a transosseous route, or by direct femoral vein puncture for iliac venography. It should be stressed that in most cases satisfactory visualization of the lower limb veins and of the iliac veins can be obtained by the intravenous route from a foot vein, performed under screen control, with the use of controllable pneumatic compression cuffs. Recurrent varicose veins, ulceration, and cedema are often due to deep-seated iliac vein obstruction, which may readily be missed, unless satisfactory phlebography, to include the iliac veins, is performed. Large collateral veins draining into the contralateral iliac veins may produce cedema in the contralateral limb.
It is not commonly appreciated that a full bladder may intensify cedema by compression of pelvic collaterals. This was demonstrated by a recent case of external iliac vein thrombosis in a patient who also had prostatic obstruction. The wardsister noted that the leg cedemawas increased when the patient had a distended bladder, and decreased after bladder emptying. A direct femoral vein puncture was made, and phlebography performed before and after bladder catheterization. The findings confirmed that the full bladder blocked the pelvic collateral vessels to a degree sufficient to affect materially the venous return from the leg.
Lymphangiography
There are various indications for lymphangiography. A few only will be mentioned. This technique is of the greatest value in demonstrating the deep-seated pelvic and abdominal lymphatic nodes that frequently cause difficulties in diagnosis. The reticuloses may present as a palpable mass of unknown origin, or as pyrexia of unknown origin. They may present as a skin disorder with generalized pruritis or rash. Secondary deposits may be detected in the pelvic or abdominal glands. Lymphangiography is being used increasingly in the diagnosis, staging and management of the reticuloses. There are few major centres that will commence treatment of the reticulosis without a prior lymphangiogram. Three patients were seen with abdominal masses which caused widening of the duodenal loop, similar to that seen with pancreatic cysts. Two of the patients had palpable cervical glands, and the third had an established diagnosis of lymphatic leukemia. The possibility of coincidental pancreatic pathology was considered, but lymphangiography revealed the masses to be of lymphatic origin, and due to lymphosarcoma, Hodgkin's disease, and lymphatic leukemia.
During the lymphangiogram, it is worth while performing a simultaneo'us intravenous pyelo-gram. This will demonstrate the relationship of the ureter to any enlarged glands. Some unsuspected cases of non-functioning kidney have been revealed secondary to ureteric obstruction.
Lymphangiography may be used in cases of chyluria to demonstrate the site of the lymphatic block, the presence of the lymphatic renal fistiula, and the presence and extent of abdominal lymphangiectasis.
Percutaneous Transhepatic Cholangiography
In the presence of jaundice, both oral and intravenous contrast examinations of the gallbladder, which rely on liver excretion, will be valueless. Transhepatic cholangiography can be a most valuable pre-operative investigation in cases of obstructive jaundice. This is performed under local aneesthesia, and with screen control. Not only islocalizationoftheblockachieved, but the nature of the block is frequently disclosed. It is then possible to have a planned operative procedure. In addition, failure of a skilled operator to enter an intrahepatic bile duct invariably indicates that the jaundice is not obstructive. Fig 6 shows a dilated, obstructed and elevated common bile duct, due to a carcinoma of the pancreas.
Case 8 A 70-year-old male patient presented with jaundice and a pulsatile mass in the right hypocbondrium. Plain films showed calcification in an abdominal aneurysm, which had extended to the right. This seemed unrelated to the jaundice and the possibility of a pancreatic neoplasm needed to be excluded. Transhepatic cholangiography demonstrated the common bile duct to be considerably elevated and displaced to the left by the aneurysm. A radiolucent stone was also outlined, lying in the compressed lower end of the common bile duct. This was removed at operation.
Only a limited section of radiology is represented in this paper, and only a very few examples are given. I hope that they have in some small way indicated the enormous value of radiology in the diagnosis of many cases of deep-seated mischief.
